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Analysis on Strong Hail Storm Three body Scattering Signature
Using Doppler Weather Radar Data

Zhu Minhua"  Yu Xiaodingz) Xia Feng3) Zhou Honggen3) Wang Meng3)
D Lianyungang Meteorological Bureau , Lianyungang 222006)
2 ( China Meteorological Administration Training Center , Beijing 100081)
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Abstract

Based on the scattering characters of dry ice-ball and water-ball , the formation mechanis ms of three-body
scattering and the major factors determining its shape and size of strong hail-storm are discussed. A three-body
scattering hailstorm case occurrs on the 26th June 2004, is analyzed by means of Lianyungang S-band Doppler
weather radar data, and the application of TBSS (three body scattering spike) in operational hail warnings is
studied. The results show that: for dry ice-ball and water ball , the back wards scattering ability is stronger with
longer diameter. The backwards scattering ability of the large hails is much stronger than the raindrops and the
small hails . Three-body scattering is caused by the hail-storm’s lateral scattering of radar wave to the ground,
the scattered by the ground surface to the hailstorm again, and the hailstorm scatters the radar wave back to
radar. The main factors influencing the three-body scattering observation include the position and intensity of
the hail-storm, radar elevation, and the characteristics of the underlying surface . The best radar elevation to ob-
serve three- body scattering are 4 .3°, 5 .3°and 6 .2° . But the three- body scattering can be observed from all radar
elevations under a certain conditions . The distance between the three-body scattering and 60 dBz strong reflec-
tion region depends on the intensity of the strong reflection region, radar elevation and underlying surface char-
acteristics . The “long spike” appearance depends on the ratio of radial length and tangential length of the strong
echo region. The three-body scattering can last more than 1 hour for the base reflectivity, radial velocity and
spectrum width. To produce TBSS, the intensity of reflectivity core must be larger than 60 dBz. The intensity
of three-body scattering spike is less than 18 dBz, its length is usually less than 14 km, radial velocity is very
low, towards the radar direction, its spectrum width can be over 13 m/s. The TBSS is clearer in spectrum
width and velocity than in reflectivity maps. When the three-body scattering at the upper air is the strongest,
the falling hail of the surface is not always the strongest. The large hails descend to the ground when the three-
body scattering weakens suddenly . The highest altitude of the three-body scattering is at 11 .8 km with the cor
responding te mperature of - 45 C in the target case . The spectrum width can show the real size of the TBSS,
for TBSS has a much higher spectrum width than the real storm , while the TBSS on reflectivity or velocity maps
can be partly obscured by the real storms. When the TBSS is first identified, large hail can be predicted in

downstream area over 20 minutes . These results provide a new clue for forecasting the hail based on TBSS.

Key words : three- body scattering ; Doppler weather radar; base reflectivity ; large hail





